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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical element for 
correcting chromatic aberration coping with the short 
wavelength of a light source and an optical pickup device, an 
optical reproducing device and an optical recording and 
reproducing device having the optical element for correcting 
chromatic aberration and coping with the higher recording 
density and the larger capacity of an optical recording 
medium. 

SOLUTION: This optical element for correcting chromatic 
aberration 1 is disposed between the light source such as a 
semiconductor laser whose wavelength is ^440 nm and an 
objective lens 2 whose NA(numerical aperture) is >0.55, 
whose focal distance is ^1.8 mm and whose Abbe number of 
a (d)-line is <95.0. Besides, it is provided with at least a 
convex lens 1a whose Abbe number of the (d)-line is ^55 and 
a concave lens 1b whose Abbe number of the (d)-line is ^35. 
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S4 


oo 


0.0 






S5 


oo 


0.0 






56 


CO 


0.0 






S7 


oo 


0.0 






58 


oo 


0.0 






59 


oo 


0.839873 






510 


CO 


0.6 


1.5166/64.17 


1 .514523 


511 


CO 


0.0 






IMG 


oo 


0.0 






X ~ 1 + (1-(1 + K X Y/R» U. ^Y* + BY VCY^+EY^FY" 

i>.Y«ao^M«a e;Y«>as>#na5«» F-y^w^as^a 





[0 0 2 7] HI !C*Ufc«l«#***rtHttWjaa**6 40 



T©fi|fTi5J;tf[HJl-'>Xl b©ajjfcf® (»l/>X2t 
[0 0 2 8] H2«, Hlfc*bfc«B«>l6*3fi«*BI* 5 ' 



( 8 ) 

13 

±0 *ifc«fi#£«Rnmgii*i:.K<fc- F*y tT>^<h 
1444 0 nmOTOliSSTSSS^. &iK3££*SIEb 

Lfc«B»#^**J*BIK#V»T. &£*.«#«©#*# 

1 ft * t £ t> 3 ©flf $gfSfi&® 3aTf 

7*-^7Xtt® («U«»flE^) <hftD, 1f$BI2^M3a 
fc*SW-*«l*;*#v l««j&«*£fcoTKffiR&tf«©aE 

[0 0 2 9] H2K5*Lfc*l83E**«j*Hfc*V»T, 
ft^»#fcV»»^©£«a*#*r*H 5 fc*U j&fi 

5 nmS5i:f0MSffi»**i6 fcjR-T. 20 

SSfftRttS 10 0 %T«tefcLfcStrehlffiT*LT*5 
0> **«KlHlifflB*Ka3eb&A»a:«kOTIBi:ati 
^V^\)V<Di7=7^7-^^> mMUMO. 0 7rm 
sA) l£ftl£8 0%lc4B«rr-5. b3&»b&**6. ill: 

Wtifi+ 5 nm^5tl?B^MgMO>f^^8 0 %«t 
D/h©7 7 %T&9, hj&*#e>ftfcV> 

30 

[0 0 3 0] 1711 $Eft6 5 0 nmT"£iK^*S 

IEi&:L©J§-§\ $fi4 4 0 nmTT-&iK^*tiE&b©S-& 
*5J;^iSft4 4 0 nmTfetXMWlE^) 0©JS-alCOV> 
T, ^JSStcML-T- 1 0 nm**£+ 1 0 nm^gjS 
1i-fcJg-&©StrehHit©^Ki*3S-r^7>'T?*S. H7i» 
£9! oK, jftS**6 5 0 nm ©«•&-?«;#'£>» 

S»C*fLT- 1 0 nm*5+ 1 0 nm^lbLTfcftJK^ 
©MiE*^ST!4Vi©(C^bT, iSfi^4 4 0nmO« 



4#B!§2 000-19388 
14 

^Tttfi»K3££*iIEL-&lA£» ± 5 nm£A±©^Sj-CSt 

**+ 5 nm*5ttO^«M5ilS:i8^?,i 
5*>«ti5K:. A4ftSl*»*©«f»£?*»8 0X«fct)^:©9 

[0 0 3 1] 02 K^Lfc«fc5&*aE©M^>;C2© 

X 2 6*St53!6?WKD7y ^ftj&t/KC ** K £»b 
"TS. Lfc^oT, Hl©«E»3t**«J«BUC3Sb&3t 
^y^*Mtl/T. jfcB**4 4 0 nmJETFOft 
S. NA*<0. 5 5£U:. jfejft£MWl. 8mm«±I 
^(1*079^9 5. 0OT©»I©*fftl/>X2 

ftto-fe. HllC55b*:*[l»JI£**«lJ«H©«I:5K:. feJR 

[0 0 3 2] "3tSflc, 3£ffi©&fttf44 0nmETF-C& 
0, *f«p>X2*tNA0. 7 0«±, feftElBl. 4 
mmHliodfiOTy^e 5. 0 2 ft 

©P>XT«^$nT*3l3. 2L©3K»t»*U'>X2 t 

©raRi^awoewjswjEffl***^ 1 fcE^bfc*^ 

*3R©*fi4 4 0 nm^itffiJOtaeWiEffl^*^ 1 £ 

JBV>&V>6 5 0 nm-C©i9tHa&^3:fe«ktf£4fc:* 
U l£®iR3£«:01 1 (a) , ^JR^tiHl 1 
(b) , £ribJR3£t*Hl 1 (c) . HA0. 5gT©I 
JR^«012 (a) . !fi&JtT©#|iK3!tea 1 2 ((b) 

©JniJ:«je>TEISI-c* 

[0 0 3 3] 
[S3] 



( 9 ) 4#H§2 000-19388 

15 16 





NA/ te.£Jfi»fc/A*Nirf (0.7/ 1.4mm /1. 96mm) 


i£ & X = 44U nrn 


LRJ 


ImmJ 


[mm] 




440nm"CtO 


OBJ 


oo 


oo- 






STO 


CO 


0.0 






SI 


r : 6j« c : oo 
k : o.o d : o.o 
a : o.o e : o.o 
b ; o.o p : o.o 


2.0 


1.5168/64.17 


1-526269 


SI 


R : -9.68066 c : 0.0 

a : o.o e : o,o 
b : o.o f : o.o 


1-6 


1.73520/ 27.5 B 


1.789557 


S3 


R : 12.0 c : o.o 

K . 0.0 D . 0.0 

a : o.o e : o.o 

B I 0.0 f : 0.0 


3.0 






sa. 


R .* 1.L3382 C ; -.629383EO 
K . -0.40863 D . -J94777E-2 
A : -.220593E-1 E : O.O 
B ; -.33386 IE-1 F ! 0.0 


1.047744 


1.438750/95.0 


1.443854 


S5 


R I -8.82788 C : -.109225E-3 
K I 0.0 D : 0.168 193E-2 
A : -.135426E-2 E : OjO 
B : -.I55166E-2 F : 0.0 


0.2 






S6 


R : 0.97359 C : -.641939E-1 
K. . -0.377653 D . 0.0 
A : 0.473800E-1 E : 0.0 
B : 0.436903E-1 F : O.O 


1.0 


1.438750/95.0 


1.443854 


S7 


oo 


0.0 






sa 


OO 


0.0 






S9 


oo 


0.124481 






S10 


oo 


0.1 


1.5168/64.17 


1.526269 


511 


oo ■ 


DlO 






IMG 


oo 


ao 






A;ra03FSTffi«a BO^JB^^ffiftSfc CY'tfOtflfcaifctt 





[0 0 3 4] 



GS4] 



( 10 ) 



12000-19388 



17 



nmisy* NA/**.£|gtf/A*nt4 (0.7 /I ,4mm /L 96mm) 




m 


[mm] 


[mm] 




650wn"C<O 


OBJ 


00 


DO 






STO 


CO 


0.0 






SI 


R : 1.13456 C : -.629383E-3 

k : -a40865 d : -394777E-2 

A : -.22Q593E-1 . E I 0.0 
B : -.133S6IE-1 F : 0.0 


1.032861 


1.438750/95.0 


1.437364 


52 


R : -828443 C : -.109225E-3 
K:0.0 D : 0.168 193E-2 
A ! -.155426E-2 E I 0.0 
B : -.I55166E-2 F : 0.0 


0.211487 






53 


R : 0.95320 C : -641939E-1 
K : -01377658 D : 0.0 
A : 0.473800E-1 E : 0.0 
B : 0.436903E-1 F I 0.0 


0-999484 


1.438750/95.0 


1.437364 


S4 


eo 


ao 






55 


CO 


ao 






56 


« 


ao 






S7. 


00 


ao 






53 


oo 


ao 






S9 


oo 


a 125342 






SIO 


ao 


ai 


1.5168 / 64.17 


1J5 14523 


311 


QO 


ao 






IMG 


OO 


ao 






K;F3«5g3t 

AiY*SHo#M*fg4fcft B;Y*rfl<0#2Jtffi#« C:^*^<D^05*R« 
D;Yi^0^ffl»ft EiY^O^Efeffiflift F;YMrao^®«3gt 





coo3 5] m9\z^hr^mm^mm^mim^iim 

jRt*f*^>X2ioiBK:iBI9:snxv»*. fiJKHMiE 
^*** : Flttl»2«CCD^>X-r*J«SnT*D, 3fc 
fir P>Xl at«»U'>X2fl!lfcflrlfr 

It, &\s>X\ attiH»j8i«/jNTr*Stt'bKdlS©7 



40 -TftfcE, t£hl^>X 1 a tBU>Xl b t<D&9&t>1tffi 

[0 0 3 6] H10I1, H9fc^bfc«l«te3*JR#*J*BI 
50 jfift SfiJRaeitiEMJtt^*^ 1 *l*V>;fc*l«3te*JR*lffcH 



( 11 ) 



2000-19388 



19 

T> ifc^»#fcV»£€r©&fca&fi^*SHl 3lC^ 
U «fiJE»*«+ 5 nmS5 i#©£*Sfifl8M&SB 1 

4 kljs-t. a 1 4 ^ e»Bj e.^7i«fc 5 5 

nm&Ziigti&ffl&gftlfHDtpfotitS 0 *«k?)/h©7 

016(1 «S6 5 0 nmT-feJKS«iE75:bO* 
£\ ifcft4 4 0 nmT&iRllttIE&L©«^fe£tfjfc6 
4 4 0 nmT?feiK^aiE3&0C9«-&tCOViT, tf'fr&ft 
ItttLT- 1 0 nm75>£+ 1 0 nm^»£itfc«-g-©St 10 
rehUit©^iS£^-r^7:7T&-5. HI 6^^^?,d^ 
«k-3fc. fc6/&*6 5 0 nm©»£Trtt+.£i>jfcftfc*fLT 
- 1 0 nmA>&+ 1 0 nm^ftLTfcfe4Xi!<DMlEa*ift 
ST&UClrMLT, 2fcB#*4 4 0 nm©I^-T(JM 
^*«jEl/fcV»£, ± 5 nm^J:CD^»iT't , 'i>^8 0% 

[0 0 3 7] -E-LT, feI9(C7nbfc^<h^P>X2 

*^0*i£?**8 0 9 9%T&0. KtA,.*: 

[0 0 3 8] 01 0lr^bfeJ;5IC, 2ftOV>Xt* 



20 



Slfe^^^^^iLT, iM4 4 0nmH 
T©3t«. N Ad* 0 . 7 0BU, 4 mm 

£t±at3d*©7y«»**9 5. OfiJHF© 2 #©!✓>;* 

*JR*jSH©i:3K, feWMaiEffl^^Tl £ffll>T 

[0 0 3 9] fciS. H9fcSSL;fc*W^***J«HTr 
tt, fi«H*liEffl3t*Jtl ; Fl*2«c©p>X*ft6D'&to 

A«H1 7©iWS3tt^*«J«Hfc*bfcJ:3fc, l&JM 

£&ttTBE^:T3«j£©fc©-T?*>&V>. 017 13Ufe 
•W^JRfcJfcWKfcttS^JROiStfU 1 0 nm&J; 
tffiJR**liEfl!3fc*JlH !1 1 Sffl^^6 5 0 nmT©^ 

(a) . 1k&Mmzm \ 8 (b) , SftiK^raHl 8 
(c) „ 1^0. 5flH?©#WlSettHl 9 (a) 
-C©^iKJI«019 (b) toSf. 
[0 0 4 0] 
W5] 



( 12 ) 000-19388 
21 22 



MA/t**MtittXtt&4 (0.83 / 1,765mm /3.0mm) 




tfcKA - 410 nm 


m 


[mm] 


tt±MM 
ImmJ 


/BtfT^Nd/T^&vd 


4t0nm"C*^> 


OBJ 


CO 


oo 






5TO 


CO 


ao 






SI 


r : 7.4 c : o.o 
K : o.o d : o,o 
a : ao e : o.o 
b : ao p ; o.o 


1.2 


1.5168 / 64.17 


IJ29569 


S2 


R : -L2.40435 c : 0.0 

k ; clo d : o.o 
a : o,o e : 0,0 
b : ao f ; o.o 


1.0 


1.75520 / 27.58 


1.803040 


S3 


r i °° c : o,o 
k : ao d : 0.0 
a : 0,0 e : 0.0 
b : ao f : 0.0 


1.0 






S4 


R : 00 c : 0.0 
k : 0.0 d : ojo 
a : 0,0 e : 0,0 
b : ao f : 0.0 


1.0 


1.73520/27.58 


1.S0304O 


SS 


R ; 13.24032 c : 0.0 
K I 0.0 D10JQ 

a : 0,0 e : 0.0 
b : 0.0 f : 0.0 


3.0 






S6 


R : 1.6273 C ; 0.749875E-* 
K : -0.30566 D : -.204775EO 
A : -.207368E-2 E : 0.0 
B : -.999092E-3 F 1 0.0 


1-564561 


1.4955 / 81.6 


1.504369 


S7 


R : 89.45684 C : ..332978E-2 
K I 0.0 D ! 052I202E-3 
A : ^.291281E-2 E t 0-0 
B . 0.45986QE-2 F . 0.0 


0.34768 






S8 


R I 1.30215 C : 0.206089E-3 
K ! -0.503781 D : 0.0 
A ! 0.19333SE-1 E \ 0.0 
B : 0.1206?7E-1 f : 0.0 


1382655 


1.58913/613 


1.604471 


S9 


CO 


0.134216 






S10 


CO 


a] 


1.5168/64.17 


1.529569 


$11 


oo 


0.0 






IMG 


CO 


0.0 






X= H-f KMQOOKft « +AY4+BY ^^*°^FY" 
D:v«>?ao^ffi«a E;Y»ao#i*flr«& F : visw*^Bi«a 





[0 0 4 1] 



40 m 6 ] 



( 13 ) 



23 



#(H!2 000-19388 
24 



*f «U U > X N A / & /A^ttl 4 (0.8J / i .765mm / 3.0mm) 


X = 650 nm 


m 


[mm] 


H±faim 

[mm] 




650mu*C<75 


OBJ 




CO 






STO 


oo 


0.0 






SI 


RI 1.61696 C : 0.749875 E-4 
K : -0,50566 0 : -.204775 E-3 
A : -.207168E-2 E : 0-0 
B : -.999092E-3 F : 0.0 


1.652546 


1.4955/81.6 


1.493730 


52 


R : -21 12.22413 C : -.332978E-2 
JC : 0.0 D : 0.921202E-3 
A : -.29128 1E-2 E ! 0.0 
B : 0.459860E-2 F : 0.0 


0.317255 






S3 


R : 1.26974 .■* C : 0.206O89E-3 
K : -0.503781 D ! O.O 
A : 0.193338E-I E I 0.0 
B : 0.120697E-1 F I 0.0 


1.260777 


1.58913/613 


1.586426 


S4 


« 


0.0 






S5 


CO 


ao 






S6 


CO 


0.Q 






S7 


CO 


0.0 






58 


CO 


ao 






59 


CO 


0.136937 






S10 


oo 


0.1 


1.5168/64.17 


1.514523 


511 


CO 


0.0 






IMG 


oft 


0.0* 







x= 



Y 2 /R 



T>,v"T&<r>3nmvm E:Y'^a«0»s«a w&nnittm&ik 



+AY*+BY ^CY^D^+EY^FY 14 



[0 0 4 2] HI 7fc^bfc*«WOft««4iiEffl** 40 
** + 5 nm*§tSO^«a*»**H2 0 * 
Jt**^ 1 £^fc^#^(C£>V>T, «S3E»a* + 5 n 



[0 0 4 3] H2 2I4> $g6 5 0 nnn?Mi 

*IIEfcb©»S\ 5SS4 1 0 nmTeJR36*iE»:b<0« 
^43cfc^5gS4 1 0 nmT?feiRliaiE»DCD»-&^U 
T, ti*gt:MbT- 1 0 nm^5 + 1 0 nm^»$ 



( 1 

25 

fr*,W*>ftfc£vlZ, fc6#6 5 0 nm<£>Jg-&T?«-&iK 
&<D&]Eifii&m-C-f3.\r*<D\Z*tL-C* »S^4 1 0 nm<D 

StrehMBj&»8 0 XfiHTfcfc?). fiJRSS**HE-T*<6JB** 

[0 0 4 4] iEL&fiJDaittjOift**^ 1 «, 



) #112 000-19388 

26 

4 4 0 nmfeiDt&JRggffilEJHft^liiTl £JBV>fcv>6 

5 0 nmT©S!fHfi£*7;i3«kaCS8£3SU 3$®iRI£ 
IM2 4 (a) , #jfiJR|6ttia2 4 (b) , SftJR3g« 
0 2 4 (c) . 1^0. 5ST?©«SiKlltt02 5 

(a) , m±-^<Dmumi-im2 5 <t>) ks-t. 

[0 0 4 5] 
[*7] 



( 15 ) #3i§2 000-19388 

27 28 



JtttJ U* > X N A / *£*t /XltQf (0.55 / 1.8mm / 1 .98mm) 


X = 440 am 


H 


[mm] 


[mm] 




440nmT?<73 
ffl!ff*N 


OBJ 


oo 


20.0 






STO 


oo 


0.0 






5t 


R : -5.23663 C : 0.0 

k : o.o d : o.o 
a : o.o e : o.o 
b : o.o f : o.o 


2.0 


1.78472 / 25.71 


1.823295 


S2 


R : -9.47002 c : o.o 
k : o.o d : o.o 
a 1 0.0 e : o.o 
b : o.o f : o.o 


0.1 






S3 


R : 20.358 c : 0.0 
EC 1 0.0 d : 0.0 

a : o.o e : o.o 
b : o.o f : o.o 


1.8 


1.02004/ 36.26 


1.641035 


S4 


R I 4.921 c : 0.0 

K : o.o D ; o.o 
a : o.o e : o.o 

B t 0.0 f : 0.0 


2.3 


1.5168 / 64,17 


1 -526269 


S5 


R : -7.021 c ; o.o 
k : o.o d : o.o 

A I 0,0 E : 0.0 

b : o.o f : o.o 


3.0 






S6 


R 1.02246 C : -.1 04969 E-2 
K ! -0.700344 D : -.713744E-3 
A : 0.521041E-2 E : 0.0 
B : -.160629E-2 F : 0.0 


1.) 


1.438750 / 95.0 


1.443854 


S7 


R t -2.44388 C : 0.193359E-1 
K : 0.0 D : -445800E-2 
a * not lomT* i c • n f\ 

D • AIGSt 1 AD 1 IJ * nrt 

a . •>j7o 1 *fii- 1 ir . U.U 


0.0 






58 


00 


0.0 






S9 


oo 


0.811392 






S10 


QO 


0.6 


1.5168 / 64,17 


1.526269 


Sll 


oo 


0.0 






IMG 


oo 


0.0 - 






A;y«ffl^«ffi«ft B:^ffliO»5ififift GY*3Eo#ij«ff#St 
D;Y"fl£<D#i*®«» E;Yt^tf>#**flfrfc$t RYHJ(tf>^5|lffi«a 



[0 0 4 6] 



40 • [* 8 ] 



( 16 ) 



2000-19388 



29 



30 



U V X NA / ft jft /Alt* 4 (0-55 / l.Smm / 1.98mm) 


i$L& X = 650 nm 


m 


[mm] 


[mm] 




65OnmT0) 


OBJ 


oo 


10.245243 






STO 


oo 


0.0 






SI 


R : 21.47517 c : 0.0 

k r o.o d : o.o 
a r o.o e : ox) 
b : o,o f : o.o 


1.8 


1.62004 / 36.26 


1.615422 


S2 


r : 4.60SOS c : oo 
k : o.o d : o.o 
a : o.o b : o.o 
b : o.o f ; ox) 


2.5 


1.5168/64.17 


1 J 14523 


S3 


R : -6.83732 C ! 0.0 

k : o.o d : ao 
a : o.o e ; o.o 
b : o,o f ; o.o 


3.0 






S4 


R : 1.00962 C : -U04969E-2 
K : -0.700344 D : -.713744E-3 
A : 0.521041E-2 E : 0.0 
B : -.160629E-2 F : 0.0 


1.040433 


1.438750 / 95.0 


1.437364 


S5 


R : -X44588 C :0,195359E-l 
K : OjO D I -445800E-2 

a;o917^02E-i e:o.o 

B : -.43981 4E-1 F : 0 0 


0.0 






S6 


oo 


0.0 






S7 


oo 


0.D 






ss 


CO 


0-0 






S9 


oo 


0.8381 &5 






S10 


ao 


0,6 


1.5168/64.17 


1.514523 


Sll 


w 


0.0 






IMG 


CO 


0.0- 






X- — A +AY 4 +BY^CY 8 +DV 0 +EY i VFY 14 

R;£«R 

AiV^mtvffft B^^^^a^ft c ; \*m<*>#j*e#& 

D;Y<CS<O^B«» B;Y^05*^aa*tt F;Y'^*>#i*m«» 



[0 0 4 7] 0 2 3 fc* UfcfiJKieMiEffl^**? 1 £ 40 
E»bfc«IS^3R«|j«HK:*V>T. «fiS3ft*«-l-5n 

1 £0 2 6 EJ 2 3 ICS* 

l»fc«BIS^*«lJ«Hfc*V»T, jfc5SB»*«+5nm* 

©3tSK*fliV>TV>£K%>0|:b£'^ +5nm©iSEMI 
W± <b ©>£'C>a* 8 0 % J; 9 8 9 % . 



7*—ft7,\Z£. K) 
'OA* 8 0 %£#J& 7 
#*K:tt*-|-#Tra 
[0 0 4 8] 

£-43=ktfi£S4 4 0 



5 IC 5 5 £t± £ 3 5 BtT03te*«» 

9%t?&9, y f»* 

a2 8(l j&fi 6 5 0 nmTTfeiK^ 
S4 4 0 nmT-eJRHStlE&LCDti 

T— 1 0 nm*5+ 1 0 nm»S 



( 17 

31 

-a-fc»^-©Stjehlffloas»*w-r^7 7"C**. 0 2 8 

&ZW<Z>frfc£z>iZ> i&fi#*6 5 0 nmOW-g-C^feiR 
mcDffiiEtf!&m-Cfc^<DiZttLT, $S*!4 4 0 nm© 

StrehHtt**8 0 %.WT<h& D> &4X3!&*tiE-f 

[0 0 4 9] jy,T, 01, 9, 17, 2 3IC^Lfc*5g 

iSLT^S*«. HI, 17, 2 3 ©8Hg%5*ft#!j£BIK: 

T %> «fc V^iH t 5 £ T & V>. 

[0 0 5 0] 3fc*tiy*7v:/£«ft*J*-r**S (H 
aW), tf*»6ttift«**4 4 0 n 
m©lfiD»«3Kl£— A*«ffiltan. fc£*.tf|3|8r*T- (0 

jjcrr> tc«fc o [Hj^r^n o 2dt*£&± i jtotK^aas 
«*rf-A^^ , Uy^4*aiab, i/4igfiS5ir* 

ttlEJlHtt**^ 1 £©££> ¥»#P~tf 

*6u»s«fc«fi4 4 0 nm<Dm.mm%\f.-h,\z^m. ■ 

T. ^^>X2©;E©JB^T£D&feiKi££tej£© 

fi«36*liEffl3t*3IS^l*aiab«:nfi3t!f-Att, *# 

%k>X2£^LT3fcf2®&#:3©m^ffifi*M3 a ICJR 30 

[0051] ytmrnim 3 ©it «t2^® 3 a-esitsn 
lsaau i/4«««5K*vvrft#©iiaM»Ki; 
man*. c©ffiso5iSiM»ttii— AtflKto&isi*«9 0 

*. nmvyX2\z., tctx.&tt®u>X2&y*-ti 
^>yjjfahh7v*>-y^&ih\zmmmw]~?z>~mT 

2?-3.X.—5r\zM;ffiZ1XX&Y). ±fSUfe7^-*->> 
if x 5 - J: h 5 v * > ^ x 5— «*HcSt* < fftl 

[0 0 5 2] ±EUfcfiJRIS*liEffl3t** : ? 1 50 
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tz.%^\iy ^7y7*gfH 4 0 nm$5 

Vi«4 4 0 nm^TT&£$gfcS©7tai£fl!^T;t5Jf i£ 

>w*i;Tfce««&+»*iiE-r*©Tr, 

So 

[0 0 5 3] HT. -hlSbfc^lf^^Ty^Se^ft 
bT3t»»Pf*««©«EK«lJ«HTr**H3 0 4#ML 

[o o 5 4] yetzmn£. ; &mzx¥>\ i )i> : £-? 1 o, 

iHD^E-^ 1 2%>&tf%¥\f.v!?7v~7 : mW.Qm\Z&r) 
«t5y7fA3>HO-7l4(Ci»3Mi$nS. ■£ 

^nfclOt-i' 1 2 i.-C!*WE.S. ft«.M*)BM^I|t fc J; 

Dff*>n*. ^t^KJi^-^ i ocftv 

*>4faftfc#EfiH^3*B£T*«£\ ->X^A3 
>hu— 5- l 4*^©3> hn— ;Hff§a*y— jtffW^ls] 

k 1 3 t.^mmw& 1 1 te#*&sft*. 3 > h n-;wg 
§i»«iesnft'?- #*j«imi&i xt°>F;i^ 

¥tf^7'^gf9i, fc£*.K3fctEfiWJWe3©rtH 
«fcfM»3ii:S. 3feE««t»3©rt««lc»ftbfc^ 

[0 0 5 5] 3fc*liy*7y:/g«9**J^*3tetttH 

*>^X9-«^*J:^3lKIE«IJIE*3©W«i*a**au 
TV>«fr©ffiai**WttXttfllElB 1 1 fc#l&an*. 

£©5 -£©7* — tlzy>ifx.^— mmsJzZth'yy*^ 

l 4 4^lTt- tffflfflelttl 3\z&&tsn 
•5. U— 3tt7*— #5'>£fiH««^KJ: 

o -ot* \*vtr7*j 9 &«^-r £ , fc t *. 

y * > ymmm^ \z j; o T5t^ \l?27v y°mm 9 
j^-r^-WT ^ ?iX-^ © h 5 y * > 2^ -r ;u^se«j 

hn-7 1 4fe^bTiJ— *«HI0»l 3tc#y&£n, 

©ftrffl*a**inbTv»**»©ffi«i»««ae«maisi 1 

^—z 1 0 izmf&zn, xtj^n;^-^ 1 oic^-vy 
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So 

[0 0 5 6] Xtf>K;i' ; E-^10l;ft7^>^ft 

y *>^-9— <ttfi£ o -y— #© - ha y ^-y— 
.-«»c»ift.s^*.._ifc».-.^«iais-i--5.&.^.ux3&«9iia 

S&l HZXij^tlfcXtim^it. gttPllBltel llc&V) 

ft, 3teE«fl^3's©E.Sja*lltt3ft*. fc*. ^IH® 
(Constant Angular Yeloci ty)x-f X^X?&-S*§-a te, 

*E««a^3 ©firfflftK*abTv»*j^©ffi«w*B*tt 

^3?T?*?K Xt^KJWt-^ 1 Ofci— ^©(sie^i:^: 

[0 0 5 7] S£*JB©3te??£**feJ:tflE«i:?f£© 
W#ia«fc#E«3£S«fc^3ft*#*fc!v*7'y 30 

U— !f©KflaKfi«fcJ:0*i;*fii|5a6, fc< tr^SElc 
M$CSTf&£t3:«4 4 0 nm*5Wi4 4 0 nmHT® 
fe © Srffiffi bfctSCti; *fl«8C# LXWi KHjE 
?-*££a*T?#, 3ttE««t«c3©S6ft:*ii5*fly:** 

[0 0 5 8] 

[«*©«**] ^^©eiDasiijEM***^ tin 

«, 44 Onm«T©fiifc^«femvfc^fcrfcfc*J- 40 
S. ^-LX, ZL©fi«a6*liEffl>i6**Td:S«[fi©3t« 

<t Tst** l /t* * t? y * t y Trnma «t e © 

TT, 3tE«jfll»©a6a:<5*EfiH!fflE**»tKl*#iK-r 

[0®©fBfW<EtftW 

[SI] #5&9I©fi«aMtIEJB#**^*EKb;fciH 
K3tt^5R«l*HTf**. 50 



[H2] mi (Dmmye^mm^m^^ummiEmyt 

[0 3] HI Kwlx&«H5Jtt*3R«j«HlC*V»T, 
(a) teJ$®iRM, (b) tm^iRSv (c) tt2ft« 

[0 4] 01 KsSLfc*B«3fc***J*HC*V>T, 
(a) ttBftO. 5an?©*iRS£, (b) tttt±T?©«t 

[0 5] H2fcjSL,fc^#**#j£HKUSV»T, 16 

fiae«n&»a:v>»-&©jSc»afift»#swTHTr*«. 

[0 6] H2Rlwb*:*EK3tt4 fc *#I^HlC*V»T, & 
5 nm**tS©ji5l*gME»#fta5-rHTr» 

S„ 

[0 7 ] ifcS: 6 5 0 nimrett3£:MiE& L©»£\ ft 
64 4 0 nmTfi^WiEfcL©»&-:i3.ktfifcft4 4 0 
nmTrfiJKSS*ijE*0©«^K:'3V*T, ffr'MfcftKjtfb 
T- l 0nmA^ + .l 0 nm^S!ja-a-fcJS^©StrehlM 
©^i(j^*-T^7 7-xfab-S. 

[08] H 1 CiSl/&lB8**»ilSHtCV»T. & 
«3l»to*+ 5 nm*«t#©jS«llMKi***3S'rH"C» 
S. 

[0 9] ^XWOteCfiJOmitiEffl^lttTtElilb 
[010] 09 ©iRgft 5*ft*!j£Brft> 6 feJRM«IEffi 

3t**^ *i»v»fciiEi5***«ij«iaTr**. 
[011] H9lr3Sbfc«WS**3R«l/jEHt:*v»T, 
(a) fcB*ffi«fS, ((b) tt#jacJRfS, (c) 

[012] H9fc*Lfc«B»»**«lritHfc*V»-r, 
(a) «H^0. 5flrP©»K2e, (b) «fft_hT©« 
JKH*^-r0Tf*-5. 
[013] 01 OK*bfctt*3fc*3R*J«HK*V» 

•6. 

[014] 010 fc*L/£*EW3fc^**J«Bfc43V> 
T, lftftSeft*«+5nm**4:*©^C*3iJE»#**-r 
HX»S. 

[015] 09 fc*Lfc*WWte***l*Bfc#VVT\ 

[016] »S6 5 0 nmT-feiK^aiEftL©*-^ 
i£S4 4 0 nmTrei0a6*|jEa:b.©»-&*J:t«ft*4 4 
0 nmT?fi«26*liE*D©»'&K"3V»T, fffciftSte** 
LX- 1 0 nm*^+ 1 0 nm^tb$-a-fc*-g-©Strehl 

[017] *»?9©a6Ktt©fi«351iiEffl3t** : f- 
SEM^fc#H&^**£HT?»*. 

[018] HI 7K*bfc«B«3fe^*«J«Hfc*V» 
T, (a) «^®iR^, (b) tt^JOUe, (c) »4S 
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[01 9] 017 fca5Lfc*W&3tt***lJE£BIK*V» 
T> (a) ttHftO. 5ST©««iaS, (b) »4W±T? 

0T&-5. 

[02 1] m 7fcjj*bfc*W#**«J«BIK*V» 

nm^tt ©jSlfeSagyfrffi -5. 
[022] feS 6 5 0 n mTfi«S6*|jE& L ©*§-g\ 
$14 10 nmTrfiJRSS*liEftL©«^-*J:^jatfi4 1 
0nmT?fi«36*|jE*D©»-&K'3V»T. 4»<fjft*fc*t 
bt- 1 0 nmi^+ 1 0 nm^I!jSii-fc«-e-©Strehl 

«©*MftS3K-r^5 7t?*«. 

[02 3] *3fcE©fi^ttjEJB#**^S3S»flte + 

[0 2 4] 0 2 3J£*lxfc»W3te***|jjcB-l;:*V-» 
T, (a) ttttBKS. (b) (c) ttS 

2 5] 0 2 3 lew b & «E IS***** H tCii V> 
(a) tefi^O. 5£rr?©»K£6. (b) fcMftJn? 
M*^-r0T?fe«.. 
[02 6] 02 3fciKbfc«B«*jR#toftHte*SV» 



[E 
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T, 5 nm$.5tfO**M»*^t 

[02 7] 02 3i:SLfeSK^M@i:*Vi 

nm*S£*©jft{ftS&iaK*#H**f HT*S. 
[0 2 8] IS6 5 0 nm-CftJRISMiE'ftL,©*^, 
Sfi4 4 0 nmTftJR^ffilEfcL ©*§-&£ <fctf2£fi 4 4 
0 nm-efeiRM«IE$>l3©*-e-tCOViT> ^'kfcftKtt 
LT- 1 0 nm^?,+ 1 0 nm^I!j3i3rfc*§"g-©Strehl 
10 l©a*^t^77TS5. 

[029] #«iH©3fc* tfyPTv 7 P SB©«EK«J$ 
0T&-5. 

[03 0] #?£S8©)fcfB@*3£eg©»f8j£0-T?<& 
S. 

[«ra©l«9i] 

K»m* 4-mft¥-AX7Vy?, 5-l/4jftfi 
6-7*-*->>^P>X, 7-v;^i^>X, 8 
20 -ftilftms. 9 -ft* try* 7 10-7.tf> 
H**-*, 1 1 -XttMI§l&. 1 2-jHO^-^. 1 
3 — -tJ— jR^IfflllHlSS, 14-->XfA3>hO-7. 1 
5-*«l=n» 
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(a) 


(b) 


(c) 


LONCITU0INPL 


ftsTtwiflnc 






arrtCRicflL rber. 


meld 


CURVES 


0 J 5 TaKr J ON 








ghcU lOECi 








r {.DO 
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- a. S3 




_ n. m 
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- P. 9E 








' 0-13 
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ii ll 


t I II 
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FOCUS (MILL CARTERS) 



-i.oe-3~s.ce-* i. a s.ae-y i.ae-3 

FOCUS CH)LLlM£fERSl 



-loqi -d.soo a«i g.suo i.aig 
l 01310*1 CQN 
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[04] 



fRNGENTIRL 


L.DO RELPTTE VE 


SflCITTRL 


0.QQ1Q 

\ 


FIELD HECGHT 


0.QQ1Q 


-0.0010 




-fl.OOlO 



(b) m±va>mm 



O.OOK 


D.flO RCLRTtVC 
FIELD HECGHT 
t d.DDO 0 ) 


0.00 to 


-0,001c 




-o.ooio 
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DCFFRRCTXUM 1 V T ENS X TV 
SPRSRO FUNCTCOH - ST«£»L 




roainDN i 


de focusing* o.oaocaa hm 
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OCFFRPCTION INTFWSITt 
SPREAD FtllWTKflN - STREKL 
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(a) 



LONGI7UDINPL 
SPHERICAL ABC*. 



( 1 1 1 1 

-j.re-i-s.CE-M 0.0 s.ae-y t,oc-s 

FOCUS tWLLCflETERS) 



[011] 
(b) 

FIELD CURVE3 

ancle idcci 
qi.sd 



FOCUS 



(c) 



D ] S TORT ) ON 





- H. 3D 




, (.39 




. i .IC 




- 0. t3 


1 1 } 


i 1 



-KKJDO-fl.SOaO a. I I. 5001 1.000& 
X Q13TQ8T«I9 
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(a) hso.5Ktxd«ir3 



fRKQ£NTIPL 
0.0010 



-0.0010 



l.DO RELRT t YC 
FIELD HECOHT 
I Q.SDO°] 



SAGITTAL 
0.0O1Q 



-D.0O1O 



(b) m±-ccomm 



O.0Q1Q 



o.qo tcimivc 

FULD HE! OH 7 
i a. ooo 0 ) 



o.aoio 



-a.Qoio 
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[01 3] 
100% 






D If TRACTION INTENSITY 
SPftEAtt FUNCTION - KTREIL 


NRrcLCNcra height 


POSIT) OH I 


FLO( D.QO. O.OQinHXtl O-O. O.OJOCG 
0CFDCU3ING: CQOOOSO MM 




3- RPR -SB 
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[01 5] 

99% 






DIPMRCT1QN JUTENSITT 
SPREAD rUHCTCQK - STREHL 


WRVELCKGTH US3SHT 
aus.o NH i 


POSITION I 


FLCK D.OQ. 0.0O) mit\ 0.0. 0.0) DEG 
OE FOCUS! KG: D.ODODOO MM 




3-RPR-98 





(a) 



mis] 
(b) 



(c) 



LONGIltlDINRL 
SPHERICAL flBtlt, 



r 



1.01 



FJCLD CURVES 

OHCLS lOCCI 



i r- 1 t 1 

?&OJS OIIUUETERS) 



1 1 

-L.<ir->-G.Dl-1 t.O I .OE-3 

FOCUS CH3LUMC1W3I 





J3MW_E CDEU 
r 0.90 




. 0.3* 




-0.35 




. D. U 


1 1 


r I 



-i.aai -d.gm q.i o.soa l.aia 
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(a) wmsmwrnm 



FflNG£NT (fit 
o.ooio 



-O.OOiQ 



1.C0 RELATIVE 
FIELD HECWT 

t 0. 5D0°> 



0,0010 



-Q.0G1O 



(b) $to±T?<X>mMM 





D. BO REtftTCie 






FIELD HEIGHT 


Q.Q010 


0.0010 


t 0.000°) 




_ J 




-o.ooio 
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[02 1] 
6% 






SPRERO FUHC1LOK - STREKL 


WRVELENGTH HE1G1T 
IU5.0 NW 1 


posmoN i 


FlCM 0.00. O.DOirwx;) 0 . D » o»cwc>Cfr 
DEF0CU3IKTG: D.OOOQOO HM 




t-arn-sn 
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(a) 



[02 4] 

(b) 



Cc) 



LONGITUDINAL 



f -7 J 1 — -i 

FOCUS CHILL t RE TEBS) 



ftsiicMflnc 
na,o curves 

QICLE ICCC) 
' II T "-SO 



P J STQFtr I DM 



r 1 r t 1 

FCCLS OULLIMSTCRS) 







_ O. 3D 


















.a. 13 


J 1 


I 1 



-l.CQI -0.W 4.1 a. 690 LOW 

X 0 C 3 TOR T CCN 



mm 
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(a) il^0.5nmT(D^|lR 

TANGENTIAL 
0.QQ1Q 



l.QQ RCLAKVC 
FIELD HEIGHT 
I a.5DO") 




-o.ooLar 



sncnrflL 

0.QQ1O 



•o.aoio 



(b) iffl±rcD;giiK! 



o.aom 



iuoo ictflitve 

FIELD HEIGHT 
I DP0°) 



Q.0010 



-fl.QOlO 
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[02 6] 
89% 






IMF FRACTION t B 1 EN5I TY 
SPREAD FUNCTtOB - STREHL 


WHVELEKQTH WEIGHT 


POSITION I 


FLEX 0.00. O.OOIfflXsl 0.0. O.OJDEB 




D- JUN-SD 


DEFQCUSlNOi 0. DOOflftlNM 








PCFFRPC1IDM IBTENSlTt 
SPRERO FURCTCO* - STftEWL 


WAVELENGTH UGIGHT 


POSITION I 
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[02 8] 
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(72)%^^ Sis 

«]R«a;ilK4tiftJil 6 TS 7 #35^ y : 

(72)f£9§# # 

^«t5n D pJflKJI:a;!| 6TB 7 #35^ y : 

MJtk&ShM&lt&M 6TB 7 #35^- y: 



F^-A(##) 2H087 KA13 LA01 NAM PA01 PA02 

PA03 PA17 PA18 PB01 PB03 

PB04 QA02 QA03 QA05 QA06 

QA07 QA12 QA14 QA21 QA22 

QA25 QA26 QA33 QA34 QA41 

QA42 QA45 QA46 RA05 RA12 

RA13 RA42 

5D075 AA03 CD06 CD17 CD18 

5D119 EC03 HA63 JA02 JA43 JB01 

JB02 JB04 
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